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Based  on  a visual  inspection,  past  performance,  available 
engineering  data,  and  discussions  with  a representative  of 
the  owner,  the  facility  is  considered  to  be  in  good  condi- 
" tion.  The  primary  spillway  is  capable  of  passing  the  flow 
resulting  from  a storm  of  PMF  intensity  without  overtopping 
the  embankment.  As  a result,  the  spillway  is  deemed  ade- 
quate. 


It  is  recommended  that  the  owner: 

a.  Immediately  remove  the  embankment  overgrowth. 

b.  Investigate  the  durability  and  suitability  of  the 
riprap  and  quarry  run  rockfill.  Conclusions  relative  to  its 
suitability  should  be  developed  and  remedial  measures  taken 
if  necessary. 

c.  Drain  the  water  from  the  toe  of  the  dam  and  provide 
positive  drainage  away  from  the  embankment. 

d.  Repair  damage  to  the  right  abutment  downstream  of 
the  emergency  spillway. 

e.  Establish  a formal  maintenance  program. 

f.  Develop  a formal  warning  system  to  provide  for  the 
safe  evacuation  of  downstream  residents  should  the  need 
arise. 


g.  Establish  a program  to  have  the  facility  inspected 
on  an  annual  basis  by  a registered  professional  engineer  to 
check  for  the  development  of  hazardous  conditions. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
TWO  LICK  CREEK  DAM 
NDI#  PA-285,  PENNDER#  32-75 


1.0  Authority. 

\ 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


_ jPurgose. 

"-The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. _ 


1. 2 Description  of  Project. 


a.  Dam  and  Appurtenances.  Two  Lick  Creek  Dam  is  a 
combination  concrete  gravity  and  earth-  rockfill  embankment. 
It  is  approximately  1,200  feet  long  with  a maximum  height  of 
115  feet.  The  right  side  of  the  structure  is  a concrete 
gravity  dam  with  six  concrete  ogee-shaped  overflow  spillway 
bays.  The  three  bays  located  nearest  to  the  right  abutment 
(defined  as  Bays  1,  2,  and  3 of  this  report)  are  uncontrolled 
and  function  as  the  emergency  spillway.  The  three  bays 
located  to  the  left  of  the  emergency  spillway  (defined  as 
Bays  4,  5,  and  6 of  this  report)  are  equipped  with  mechan- 
ically operated  radial  gates.  These  bays  function  as  the 
primary  spillway  with  crests  33.5  feet  lower  than  the  crests 
of  the  emergency  spillway.  In  addition,  the  facility  is 
equipped  with  a discharge  tunnel  (concrete  box  culvert  type) 
located  to  the  right  of  the  junction  between  the  concrete 
and  earth-  rockfill  sections  of  the  structure.  The  left 
side  of  the  structure  is  an  earth-  rockfill  embankment  which 
wraps  around  the  left  extremity  of  the  concrete  dam  (see 
Figure  1,  Appendix  F) . 


b.  Location.  Two  Lick  Creek  Dam  is  located  on  Two 
Lick  Creek  in  White  Township,  approximately  3 miles  south- 
east of  the  Borough  of  Indiana,  Pennsylvania.  U.  S.  Route  422 
is  constructed  approximately  parallel  to  the  reservoir  and 
is  less  than  1/2  mile  south  of  the  embankment  at  its  closest 
point.  The  dam,  reservoir,  and  watershed  are  contained 
within  Barnesboro,  Brush  Valley,  Clymer,  Commodore,  Marion 
Center,  Rochester  Mills,  and  Strongstown  U.S.G.S.  7.5  minute 
quadrangles  (see  Appendix  G) . The  coordinates  of  the  dam 
are  N40°  35'  30"  and  W79°  6.0'  0". 
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c.  Size  Classification.  Large  (115  feet  high,  16,200 
acre-feet  capacity  at  design  pool  elevation  1183) . 

d.  Hazard  Classification.  High  (see  Section  3.1.C.5). 

e.  Ownership.  New  York  State  Electric  and  Gas  Corpor- 
ation, Binghamton,  New  York.  Pennsylvania  Electric  Company, 
Johnstown,  Pennsylvania. 

f.  Purpose  of  Dam.  Water  supply  for  the  Homer  City 
generating  station. 

g.  Historical  Data.  The  facility  was  designed  by 
Gilbert  Associates,  Inc.,  of  Reading,  Pennsylvania.  Con- 
struction began  in  the  spring  of  1967  and  was  completed  by 
December  of  1968.  The  dam  was  built  in  conjunction  with 
the  Homer  City  Generating  Station.  Both  facilities  are 
jointly  owned  by  the  New  York  State  Electric  and  Gas  Corpor- 
ation of  Binghamton,  New  York,  and  the  Pennsylvania  Electric 
Company  of  Johnstown,  Pennsylvania.  Monthly  construction 
progress  reports  were  prepared  by  Bechtel  Corporation  of  San 
Francisco,  California,  acting  as  construction  managers  for 
the  project.  These  reports  indicate  the  project  was  com- 
pleted in  general  accordance  with  the  preliminary  schedule 
and  apparently  without  a major  problem. 

In  July  1977,  a storm  caused  damage  to  the  right  abut- 
ment downstream  of  the  emergency  spillway.  Subsequently, 
the  facility  was  inspected  by  Gilbert  Associates,  Inc., 
and  Penelec  personnel.  A copy  of  the  report  detailing  their 
findings  is  available  from  Penelec  files. 

No  PennDER  inspection  reports  have  been  filed  on  this 
facility  since  construction. 


1. 3 Pertinent  Data. 

a.  Drainage  Area.  74  square  miles. 

b.  Discharge  at  Dam  Site.  Discharge  data  is  compiled 
daily  at  this  facility.  Conversations  with  Mr.  Gallus  of 
Pennsylvania  Electric  Company  indicate  that  the  maximum 
flood  at  this  facility  occurred  on  July  20,  1977.  An 
investigation  by  Gilbert  Associates,  Inc.,  subsequent  to  the 
flood  revealed  that  maximum  high  water  reached  approximately 
one  foot  over  the  emergency  spillway  (400  cfs) . The  extent 
of  the  opening  of  each  gate  is  believed  to  have  been  approxi- 
mately two  feet.  Therefore,  the  total  discharge  is  estimated 
to  have  been  6,000  cfs. 
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Outlet  Works  Conduit  at  Operating  Pool  Elevation  - 
Discharge  curve  not  available. 

Primary  Spillway  Capacity  at  Maximum  Gate  Opening  = 
62,500  cfs  (reservoir  level  at  1183). 

c.  Elevation  (feet  above  mean  sea  level) . 

Top  of  Dam  - 1195. 

Maximum  Pool  Design  Surcharge  - 1185. 

Maximum  Pool  of  Record  = 1185.5. 

Normal  Pool  - 1183. 

Upstream  Portal  Invert  Outlet  Conduit  - 1107.5. 
Downstream  Portal  Invert  Outlet  Conduit  - 1105. 
Streambed  at  Centerline  of  Dam  = 1105. 

Maximum  Tailwater  - Not  known. 

d.  Reservoir  Length  (miles) . 

Maximum  Design  Pool  = 5.3  (elevation  1185). 

Normal  Pool  =5.0  (elevation  1183). 

Top  of  Dam  = 6.7  (elevation  1195). 

e.  Storage  (acre-feet) . 

Maximum  Design  Pool  = 17,000  (elevation  1185). 
Normal  Pool  = 16,200  (elevation  1183). 

Top  of  Dam  = 23,000  (elevation  1195). 

f . Reservoir  Surface  (acres) . 

Maximum  Design  Pool  = 525  (elevation  1185) . 

Normal  Pool  = 510  (elevation  1183) . 

Top  of  Dam  = 650  (elevation  1195) . 

g.  Dam. 

Type  - Combination  concrete  gravity  and  earth- 

rockf ill. 
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Length  - 1,200  feet. 

Height  = 115  feet. 

Top  Width  - 40  feet. 

Side  Slopes  (earth-  rockfill  section  - 

upstream  1.5H:1V 

downstream  1.5H:1V 

Zoning  - See  Figures  6 and  7,  (Appendix  F) . 

Impervious  Core  - Figures  6 and  7,  Appendix  F, 
indicate  the  embankment  is  constructed  with  an  impervious 
central  core  of  varying  cross-section. 

Cutoff  - A cutoff  trench  was  reportedly  extended 
into  sound  rock.  The  bottom  width  of  the  cutoff  trench  is 
20  feet. 


Grout  Curtain  - Contract  drawings  indicate  a grout 
curtain  in  the  center  of  the  cutoff  trench  under  the  embank- 
ment section  of  the  dam  and  upstream  from  the  concrete 
gravity  and  spillway  sections  of  the  dam.  The  design  report 
indicates  the  grout  curtain  was  extended  to  a depth  of 
approximately  80  feet  across  the  valley,  and  into  the  abut- 
ment to  a distance  and  depth  sufficient  to  minimize  appreci- 
able water  movement  (see  Figure  5,  Appendix  F) . 

h.  Outlet  Conduit. 

Type  - Contract  drawings  indicate  that  the  dis- 
charge tunnel  outlet  is  a 12-foot  high  by  14-foot  wide 
concrete  box  type  conduit.  The  conduit  has  intakes  located 
at  three  different  elevations  along  the  structure.  Flow  is 
controlled  by  mechanical  gates  operated  from  within  the 
structure.  Two  manually  operated  emergency  gates  are  located 
atop  the  dam  crest  and  enable  the  conduit  to  be  sealed  off 
so  that  the  mechanical  gates  can  be  serviced. 

Length  - Approximately  420  feet. 

Closure  - Gate  valves  at  elevations  1165,  1145, 
and  1125.  Manual  emergency  slide  gates  are  controlled  from 
atop  the  dam  crest. 

Access  - The  gate  valves  are  accessible  by 
chambers  through  the  interior  of  the  structure.  The  emer- 
gency slide  gates  are  directly  accessible  at  the  crest. 
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Regulating  Facilities  - Gate  valves,  mechanically 
operated.  A low  level  release  with  intake  elevation  1107.5 
located  in  the  discharge  tunnel  provides  emergency  drawdown 
capabilities.  This  release  is  apparently  regulated  at  the 
downstream  end  of  the  discharge  tunnel,  (see  Figure  9, 
Appendix  F) . 

i.  Spillway. 

Type  (primary)  - Three  30-foot  wide  overflow 
spillway  bays  with  concrete  ogee-shaped  weirs.  Mechanically 
operated  30-foot  wide  by  32-foot  high  radial  gates  regulate 
discharge. 


Weir  Length  - 90  feet. 

Crest  Elevation  - 1151. 

Upstream  Channel  - Not  applicable. 

Downstream  Channel  - The  primary  spillway  dis- 
charges into  a spillway  bucket  before  entering  the  natural 
downstream  channel.  A dike  has  been  constructed  to  the  left 
of  the  natural  channel  to  divert  flow  away  from  the  embank- 
ment toe  (see  Figure  1,  Appendix  F) . 

Type  (emergency)  - Three  34-foot  wide  ungated 
overflow  spillway  bays  with  concrete  ogee-shaped  weirs. 

Weir  Length  - 102  feet. 

Crest  Elevation  - 1184.5. 

Upstream  Channel  - Available  drawings  indicate  the 
emergency  spillway  bays  have  individual  approach  channels 
cut  into  rock  on  the  right  abutment  (see  Figure  1,  Appendix 
F)  . 


Downstream  Channel  - The  emergency  spillway  bays 
discharge  over  a rock  cliff  on  the  right  abutment  before 
entering  the  natural  downstream  drainage  as  shown  on  Photo- 
graph 11,  Appendix  D. 

j.  Regulating  Outlets.  Flow  through  the  concrete 
box-type  discharge  tunnel  is  mechanically  regulated  with 
intakes  at  elevations  1165,  1145,  and  1125.  In  addition, 
the  drawings  indicate  a low  level  release  conduit  which  can 
apparently  be  utilized  to  draw  down  the  reservoir. 


SECTION  2 
ENGINEERING  DATA 


f 
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2 . 1 Design  Data. 

a.  Design  Data  Availability  and  Sources. 

1.  Hydrology  and  Hydraulics.  A report  prepared 
by  Gilbert  Associates,  Inc..,  entitled,  "Report  No.  1637  , 
Design  of  Two  Lick  Creek  Dam,  Volume  I,  Jesign  Report, 
December  15,  1966,"  contains  a synopsis  of  the  hydrology  and 
hydraulics  considered  for  this  project.  Included  are  low 
flow  and  flood  flow  hydrology  along  with  spillway  design 
criteria.  The  report  is  available  from  PennDER  files. 

Design  calculations  are  not  included. 

2.  Embankment.  Information  available  relative 
to  the  embankment  design  includes  boring  logs,  foundation 
and  borrow  investigations  (Volume  II,  Design  Report),  and  a 
soils  report  (Volume  III,  Design  Report) . In  addition, 
Volume  I of  the  design  report  (see  1 above)  includes  a 
synopsis  of  the  overall  embankment  design.  Results  of  the 
stability  analysis  are  shown  on  Figure  7 (see  Appendix  F) . 
This  information  is  available  from  the  Pennsylvania  Electric 
Company,  Johnstown,  Pennsylvania. 

3.  Appurtenant  Structures.  The  only  design 
information  available  pertaining  to  the  appurtenant  struc- 
tures of  the  facility  is  contained  within  Volume  I of  the 
design  report  (see  1 above) . No  design  calculations  were 
obtained . 


b.  Design  Features. 

1.  Embankment.  Design  drawings  indicate  the 
left  side  of  the  embankment  is  a zoned  earth-  rockfill 
structure.  It  is  constructed  on  a 1.5H  on  IV  upstream  slope 
and  a 1.5H  on  IV  downstream  slope.  The  outer  slopes  are 
composed  of  riprap  and  quarry  run  rockfill.  Two  15-foot 
berms  are  provided  on  both  the  upstream  and  downstream 
slopes  of  the  embankment.  A sand  filter  layer  is  provided 
immediately  beneath  the  outer  rock  layers.  The  filter  zones 
bound  the  random  rolled  fill  zone  on  the  upstream  side  of 
the  embankment  and  the  impervious  core  on  the  downstream 
side  of  the  embankment  and  the  impervious  core  on  the  upstream 
side  of  the  structure  (see  Figure  6,  Appendix  F) . 

A 20-foot  wide  (bottom  width)  cutoff  trench  was  exca- 
vated beneath  the  impervious  core.  A grout  cap  forms  the 
bottom  of  the  cutoff  trench  beneath  the  embankment  section. 

The  grout  curtain  is  approximately  80  feet  deep  and  extends 
into  the  abutments. 
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The  concrete  non-overflow  portion  of  the  dam  consists 
of  Blocks  1,  2,  10,  11,  12,  and  13.  The  minimum  top  width 
is  12  feet  and  the  back  slope  is  0.7  on  1.0  (see  Figure  9, 
Appendix  F) . 

Typically,  the  concrete  section,  including  the  spill- 
way, has  a 4.5-foot  wide  drainage  and  inspection  gallery 
with  a floor  elevation  of  1130  and  a top  elevation  of  1138. 

An  18-inch  wide  gutter,  of  varying  depth  is  provided  at  the 
upstream  face  of  the  gallery.  Uplift  relief  drains  discharge 
into  this  gutter. 

Blocks  1 and  2 are  straight  sections,  12  feet  wide, 
which  are  primarily  abutment  connection  blocks. 

Block  10  has  a design  height  of  68  feet,  with  a 12-foot 
top  width  and  with  the  standard  0.7H  on  IV  back  slope. 

Block  11  has  a design  height  of  75  feet,  with  a nominal 
top  width  of  18  feet.  A 5-foot  wide  cantilevered  deck  is 
provided  upstream  of  access  and  installation  space  for  the 
slide  gate  hoists.  In  addition  to  the  drainage  and  inspec- 
tion gallery.  Block  11  contains  access  galleries  to  each  of 
the  two  higher  level  water  release  valves,  discharge  gal- 
leries of  the  water  control  system  and  a stairway  connecting 
the  lower  level  valve  access  gallery  with  the  inspection  and 
drainage  gallery. 

Block  12  has  a design  height  of  95  feet,  with  a top 
width  of  15  feet.  The  control  building  is  located  on  the 
downstream  face  of  Block  12.  Block  12  contains  the  discharge 
tunnel.  The  lower  20  feet  of  this  block  lies  within  a 
trench  excavated  into  sound  rock  and  is  restrained  on  three 
sides.  The  lower  level  water  release  valves,  the  low  level 
control  room,  the  discharge  gallery,  stairs  connecting  the 
upper  and  lower  valve  access  galleries,  and  an  access  gallery 
into  the  control  buildling  are  located  in  Block  12.  Sump 
dewatering  is  also  done  from  Block  12 . 

Block  13  has  a design  height  of  90  feet,  with  a top 
width  of  12  feet.  A 6-foot  equipment  shaft  is  provided  in 
Block  13  from  the  top  of  the  dam  to  the  inspection  and 
drainage  gallery.  Exterior  mounted  stairs  run  down  the  back 
faces  of  Blocks  12  and  13  from  the  top  of  the  dam  to  the 
control  building.  The  primary  point  of  design  interest  of 
Block  13  is  that  the  impervious  fill  of  the  adjoining 
embankment  wraps  around  the  upstream  and  downstream  faces  to 
form  a complete  water  barrier.  All  faces  of  Block  13, 
except  where  it  adjoins  Block  12,  form  a sloped  surface  for 
contact  with  earth. 
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2.  Appurtenant  Structures. 


a)  Primary  Spillway.  The  primary  spillway 
(Bays  4,  5,  and  6)  was  designed  with  30-foot  wide  bays  and  a 
crest  at  elevation  1151.  Control  is  provided  by  three 
motor-operated  radial  gates  (see  Figures  9,  10,  and  11, 
Appendix  F) . 


b)  Emergency  Spillway.  The  emergency 
spillway  (Bays  1,  2,  and  3)  was  designed  to  be  an  uncontrol- 
led discharge  outlet.  The  three  bays  are  equipped  with 
concrete  ogee-shaped  weirs  with  crest  elevations  at  1184.5 
(see  Figure  9,  Appendix  F) . 

c)  Outlet  Conduit.  The  discharge  tunnel 
outlet  is  a 12-foot  high  by  18-foot  wide  concrete  box-type 
conduit.  It  is  equipped  with  intakes  at  three  different 
elevations.  These  intakes  form  what  is  known  as  the  water 
control  system  at  the  facility. 

d)  Water  Control  System.  The  controlled 
water  release  system,  to  furnish  make-up  water  to  the  power 
station  cooling  towers,  is  located  in  Blocks  11  and  12. 

Three  individual  motor  control  releases  are  provided,  each 
at  a different  elevation,  in  order  to  take  advantage  of 
differences  in  chemical  quality  at  different  depths  in  the 
reservoir.  The  releases  are  located  at  elevation  1165, 
elevation  1145,  and  elevation  1125.  An  emergency,  manual 
release  (low  level  outlet)  is  located  at  elevation  1107.5 
(see  Figure  9,  Appendix  F,  and  Section  1.3.J). 

c.  Design  Data. 

1.  Hydrology  and  Hydraulics.  (see  Section  5.1). 

2.  Embankment . The  determining  factors  in 
design  of  the  embankment  section  were  availability  of  mate- 
rials, and  foundation  conditions.  The  design  was  based  on 
the  geologic  conditions  (Vol.  II  of  the  design  report)  and 
the  laboratory  results  of  the  subsurface  exploration  program 
(Vol.  Ill  of  the  design  report). 

Slope  stability  was  performed  with  an  IBM  1620  computer 
program,  utilizing  a modified  Swedish  circle  method.  Full 
consideration  for  saturated  and  submerged  conditions  are 
written  into  the  program.  The  results  obtained  by  this 
method  are  conservative.  Nominal  factors  of  safety  were  the 
desired  results,  since  conservative  soil  strengths  and 
method  of  analysis  were  used.  For  final  analysis,  24  com- 
plete cases  were  run,  many  with  varying  strengths  of  earth- 
fill.  The  results  are  shown  on  Figure  7,  Appendix  F,  and 
are  representative  of  the  minimum  factors  of  safety  obtained. 
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The  stability  of  various  sections  of  the  concrete 
structure  were  analyzed  separately.  The  results  are  shown 
on  Figure  4,  Appendix  F. 


2. 2  Construction  Records. 

Construction  records  including  weekly  status  reports, 
photographs,  and  memoranda  are  available  in  PennDER  files. 


2 . 3  Operational  Records. 

The  daily  operation  of  the  facility  is  monitored  and 
recorded  continuously  at  the  control  room  located  on  the 
downstream  face  of  Block  12. 


2.4  Other  Investigations. 


Following  the  flood  of  July  20,  1977,  both  the  Pennsyl- 
vania Electric  Company  and  Gilbert  Associates,  Inc.,  con- 
ducted separate  investigations  to  review  the  extent  of 
damage  to  the  facility  and  its  appurtenances.  The  results 
of  the  investigations  are  available  from  the  Pennsylvania 
Electric  Company. 


2.5  Evaluation. 

Engineering  data  were  provided  by  the  Pennsylvania 
Department  of  Environmental  Resources  (PennDER)  and  the 
Pennsylvania  Electric  Company.  Sufficient  data  are  availale 
to  indicate  the  structure  was  formally  engineered  in  accor- 
dance with  accepted  modern  engineering  practice. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 


a.  General.  The  general  appearance  of  this  project 
indicates  the  dam  and  its  appurtenances  are  currently  in 
good  condition.  The  features  which  have  been  incorporated 
into  its  design  further  indicate  that  the  facility  was 
formally  engineered  in  accordance  with  modern  practice. 

b.  Embankment. 

1.  Earth-  Rockfill  Section.  The  earthen  portion 

of  the  embankment  is  in  fair  condition.  No  seepage  is 
evident  through  the  embankment  or  abutments.  The  embankment 
is  well  aligned  and  no  appreciable  crest  settlement  was 
detected  at  the  time  of  inspection.  Three  deficiencies  were 
noted:  1)  The  upstream  and  downstream  slopes  are  heavily 

overgrown.  Sizeable  trees  (6-inch  diameter)  whose  growth 
have  apparently  remained  unchecked  for  a number  of  years  are 
visible  over  the  entire  embankment  (see  Photograph  2,  Appen- 
dix D) ; 2)  The  riprap  and  quarry  run  rockfill  placed  on  both 
the  upstream  and  downstream  slopes  may  be  less  resistant 
than  intended  although  specifications  were  not  available 
which  would  permit  an  accurate  evaluation  of  its  suitability 
(see  Photograph  9,  Appendix  D) ; and  3)  The  entire  length  of 
the  earth  embankment  toe  is  submerged  by  a standing  pool  of 
water  (see  Photograph  10,  Appendix  D) . The  somewhat  tri- 
angular shaped  pool  is  impounded  by  the  embankment,  the  left 
abutment,  and  an  earth  dike  located  parallel  to  the  dis- 
charge channel.  Available  design  drawings  reviewed  prior  to 
the  inspection  indicate  a 24-inch  diameter  drain  pipe  is 
located  through  the  downstream  end  of  the  earth  dike.  ’’he 
pipe  was  not  located  by  the  inspection  team.  Furthermore, 
the  owner  apparently  has  no  knowledge  of  its  existence.  It 
was  assumed  that  this  pipe  is  either  clogged  or  non-existent. 

2.  Non-Overflow  Concrete  Section.  The  non-over- 
flow  portion  of  the  concrete  gravity  embankment  is  in  good 
condition.  Several  isolated  areas  of  minor  cracking  and 
spalling  are  visible  upon  close  inspection  but  these  are  not 
considered  significant.  The  control  room  and  interior 
inspection  galleries  are  in  good  condition.  These  areas  are 
well  maintained.  Some  condensation  is  visible  on  the  gallery 
ceilings  and  effloresence  is  visible  at  construction  joints 
in  several  areas.  With  the  exception  of  one  gate  valve 
currently  under  repair,  the  operating  mechanisms  and  monitor- 
ing systems  appear  to  be  in  excellent  condition.  Similarly, 
the  mechnical  winch  system  located  atop  the  crest  also 
appears  to  be  in  working  order  although  it  was  not  operated 
in  our  presence. 
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c. 


Appurtenant  Structures. 


1.  Primary  Spillway.  The  primary  spillway  bays 
(Bays  4,  5,  and  6)  are  in  good  condition.  The  three  radial 
gates  were  in  a fully  closed  position  during  the  inspection 
and  were  not  operated  in  the  presence  of  the  inspection 
team.  A small  amount  of  water  was  issuing  from  Bays  5 and  6 
indicating  an  imperfect  seal  between  the  spillway  gates 

and  wingwall.  The  mechanical  system,  including  the  gates 
and  winches,  appeared  to  be  in  good  condition  and  are  reported 
to  be  in  proper  operating  order.  Minor  spalling  and  scaling 
were  visible  on  the  surfaces  of  the  ogee-shaped  weirs, 
particularly  at  the  construction  joints.  The  spillway  apron 
is  deteriorated  in  some  areas,  possibly  due  to  etching 
action  acidic  outflow  associated  with  mine  drainage. 

2.  Emergency  Spillway.  The  emergency  spillway 
bays  (Bays  1,  2,  and  3)  are  in  excellent  condition.  No 
signs  of  concrete  deterioration  or  discoloration  were 
visible.  The  emergency  spillway  bays  have  reportedly  dis- 
charged only  once;  during  the  area  flood  of  July  20,  1977. 

3.  Outlet  Conduit.  The  outlet  conduit  appeared 
to  be  functioning  properly  during  the  inspection.  The 
majority  of  the  conduit  is  not  accessible  for  inspection; 
consequently,  its  overall  condition  was  not  ascertainable. 

The  only  portion  visible  to  the  inspection  team  was  the 
discharge  end.  At  this  point,  flow  through  the  conduit  is 
automatically  measured  and  recorded  in  the  control  room. 

4.  Reservoir  Area.  The  general  area  surrounding 
the  reservoir  is  characterized  by  moderate  to  steep  slopes. 

The  area  is  primarily  wooded  although  a few  isolated  cleared 
sections  are  visible  along  the  shore  (see  Photograph  5, 
Appendix  D) . 


5.  Downstream  Channel.  The  downstream  area 
considered  in  this  section  extends  left  from  the  emer- 
gency spillway  bays  at  the  right  abutment  to  the  channel 
immediately  beyond  the  discharge  end  of  the  outlet  conduit. 
For  the  most  part,  the  downstream  channel  is  in  good 
condition.  The  channel  floor  is  predominantly  a durable 
sandstone.  What  appears  to  be  to  an  excess  of  loose  rocks 
and  boulders  are  scattered  over  the  downstream  area  (see 
Photograph  1,  Appendix  D) . At  the  present  time,  however, 
flow  does  not  appear  to  be  obstructed.  It  is  noted  that 
revised  Drawing  C-726-412,  Exhibit  16,  by  Gilbert  Associates, 
Inc.,  (see  Figure  8,  Appendix  F)  shows  an  earth  dike  (top 
elevation  1125.0)  across  the  downstream  channel  perpendicular 
to  the  flow  located  at  a point  approximately  50  yards 
beyond  the  spillway  crests.  The  owner's  representative 
indicated  that  the  dike  depicted  in  this  drawing  was  a 
temporary  structure  that  was  removed  prior  to  project 
completion. 
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The  portion  of  the  downstream  channel  which  is  not  in 
good  condition  is  that  area  immediately  beyond  the  emer- 
gency spillway  (Bays  1,  2,  and  3).  Significant  erosional 
damage  occurred  as  a result  of  the  July  1977,  flood  (see 
Photographs  11  and  12,  Appendix  D) . The  area,  nevertheless, 
appears  sound  in  spite  of  the  damage.  All  concrete  sections 
of  the  embankment  remained  intact. 

A small  water  works  serving  Indiana,  Pennsylvania, 
is  located  approximately  1-1/2  miles  downstream  of  the  dam. 
The  facility  is  situated  on  the  Two  Lick  Creek  floodplain 
and  is  undoubtedly  in  an  area  that  would  be  affected  by  a 
breach  of  the  dam.  The  communities  of  Upper  Two  Lick  and 
Homer  City  located  3-1/2  and  8 miles,  respectively,  down- 
stream of  the  dam  contain  residences  that  could  easily  be 
affected  by  a breach  of  the  dam.  A conservative  estimate  of 
the  number  of  persons  that  reside  within  the  influence  of 
the  flood  waters  from  Two  Lick  Creek  Dam  would  exceed  100. 

Because  of  the  above  mentioned  considerations  the 
facility  was  given  a "high"  hazard  rating. 


3.2  Evaluation. 

The  facility  has  several  deficiencies  which  require 
attention.  These  deficiencies  include  overgrowth  of  the 
embankment,  apparent  poor  quality  riprap  and  rockfill,  lack 
of  proper  drainage  at  the  toe,  and  an  erosion  problem  down- 
stream of  the  emergency  spillway. 

It  must  be  noted  that  the  owner  is  knowledgeable  of  the 
overall  condition  of  the  facility  and  that  some  of  the  above 
mentioned  items  were  scheduled  for  remedial  service  prior 
to  our  inspection. 
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4 . 1 Normal  Operational  Procedures. 

According  to  the  owner's  representative,  the  spillway 
gates  at  the  facility  are  operated  in  accordance  with  the 
operational  procedure  presented  in  Volume  I of  the  design 
report.  However,  the  system  is  no  longer  automatic  as 
originally  designed  and  is  now  manually  operated  by  on-site 
personnel. 

■ 

The  water  control  system,  which  regulates  flow  through 
the  discharge  tunnel,  is  reported  to  be  operated  remotely 
from  the  generating  station. 

A dam  caretaker  is  on  hand  at  the  facility  on  a 7- 
day  a week,  24 -hour  a day  basis. 

[ 

' 

4.2  Maintenance  of  Dam. 

■ " """  ■ ■ ■ 1 

The  dam  has  been  reportedly  maintained  on  an  as-needed 
basis.  The  recent  advent  of  a full-time  staff  has  apparently 
upgraded  the  maintenance  program.  In  addition,  discussions 
with  the  owner's  representative  indicate  that  remedial 
maintenance  work  is  scheduled  to  begin  prior  to  September  1 , 
1978. 


4 . 3  Maintenance  of  Operating  Facilities. 

No  formal  schedule  or  manual  is  available  detailing 
required  maintenance  of  the  facility. 


4 . 4  Warning  Systems. 

There  are  no  formal  warning  systems  in  effect. 


4 . 5  Evaluation. 

The  operational  procedures  at  the  facility  appear  to  be 
clear  and  well  defined.  No  formal  maintenance  program  is 
currently  in  effect.  Extensive  remedial  work  is  reportedly 
scheduled  to  commence  prior  to  September  1,  1978. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

The  criteria  considered  in  the  hydrology  and  hydraulic 
evaluation  of  this  project  are  summarized  in  a report  by 
Gilbert  Associates,  Inc.,  entitled  "Report  N<"  . 1637,  Design 
of  Two  Lick  Creek  Dam"  (Volume  I,  Design  Report,  bnceiuber  15, 
1966) . The  main  points  included  in  the  report  are  presented 
below. 

The  purpose  of  the  facility,  as  previously  stated,  is 
to  supply  sufficient  amounts  of  water  to  meet  the  i oqnirements 
of  the  Homer  City  Generating  Station.  The  required  reservoir 
capacity,  as  determined  from  the  plant  and  downstream  make 
up  requirements,  is  16,200  acre-feet  at  full  pool  (oj ovation 
1183).  The  required  reservoir  capacity  coupled  with  upstream 
flooding  considerations  at  the  town  of  Clymer,  est.ib]  ished 
the  maximum  flood  pool  level  to  be  at  elevation  11)15. 

By  use  of  the  Hydrometeorological  Report  No.  13  and 
Technical  Paper  No.  40  (both  by  the  United  States  Weather 
Bureau) , a "Maximum  Probable  Storm"  was  determined  for  the 
drainage  area  of  Two  Lick  Creek  Dam.  Probable  storm'-,  for 
recurrence  intervals  of  10  years,  25  years,  100  years*  and 
1,000  years  were  also  determined.  Design  flood  peaks  were 
computed  by  various  empirical  formulas  and  by  unitgroph. 

For  the  unitgraph  flood,  a "Maximum  Probable  Storm"  v/us 
assumed  which  produced  a rainfall  of  26  inches,  over  1 he 
entire  drainage  basin,  in  a period  of  24  hours,  with  <4 
inches  of  rainfall  occurring  the  first  3 hours  and  producing 
12.5  inches  of  runoff.  Such  a storm  produced  a flood  peak 
of  66,100  cfs. 

Considering  the  above  requirements  in  combination , 
it  was  determined  that  a gated  spillway  section  wan  r.ecessary. 
The  spillway  was  designed  with  three  30-foot  wide  bays,  with 
crests  at  elevation  1151.  The  spillway  capacity,  with  gates 
fully  open  and  reservoir  level  at  elevation  1183,  is  ‘,2,500 
cfs.  To  pass  a flood  peak  of  66,100,  the  reservoir  ) uvel  is 
at  elevation  1184.2.  Additional  flood  discharge  capacity  is 
provided  by  the  emergency  spillway  whose  crest  eleva^  ) on  is 
set  at  1184.5,  while  the  top  of  dam  is  set  at  elevation 
1195.  The  capacity  of  the  emergency  spillway  is  approxi- 
mately 10,500  cfs. 


5 . 2 Experience  Data. 

Reservoir  levels  and  low  flow  discharge  are  moni  < ored 
on  a continuous  basis  at  the  facility.  The  records  indicate 
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the  facility  has  performed  adequately  in  the  past.  During 
the  flood  of  July  1977,  the  emergency  spillway  inadvertently 
discharged  causing  the  damage  to  the  right  abutment  which  is 
visible  today.  The  situation  occurred  because  the  automatic 
radial  gate  mechanism  was  wired  to  shut  down  when  the  gate 
opened  two  feet.  Consequently,  the  water  in  the  reservoir 
steadily  rose  until  it  discharged  through  the  emergency 
spillway.  The  mechanism  has  since  been  repaired  and  the 
limiting  device  removed.  The  gates  have  been  tested  and 
reportedly  are  capable  of  opening  fully. 


5 . 3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  appurtenant  structures  of  the  dam 
could  not  operate  satisfactorily  during  a flood  event. 


5. 4  Overtopping  Potential. 

The  ratio  "PMF  Peak  Flow/Drainage  Area"  was  determined 
from  an  empirical  curve  supplied  by  the  Corps  of  Engineers, 
Baltimore  District.  The  curve  used  was  the  Ohio  River  Basin 
curve.  Based  on  this  curve  and  a drainage  area  of  74  square 
miles,  Peak  PMF  Q/A  = 760  cfs/sq.  mi.,  and  Peak  PMF  Q = 
56,240  cfs.  The  size  category  is  "large"  and  the  hazard 
rating  "high".  Consequently,  the  SDF  is  the  PMF. 

Calculations  were  performed  to  evaluate  the  overtopping 
potential  using  spillway  and  storage  capacities  during  the 
PMF. 


The  discharge  capacity  of  the  primary  spillway  was 
considered  with  the  reservoir  level  set  at  elevation  1183. 

This  corresponds  to  the  top  elevation  of  the  maximum  opening 
of  the  radial  gates.  When  the  reservoir  level  is  at  or 
below  this  elevation,  discharge  will  be  solely  through  the 
primary  spillway.  With  all  three  radial  gates  open  full, 
the  primary  spillway  discharge  is  equal  to  62,560  cfs.  A 
comparison  of  Peak  PMF  Q (56,240  cfs)  with  primary  spillway 
discharge  (62,560  cfs)  indicates  the  primary  spillway  discharge 
is  greater  than  the  peak  inflow. 


5. 5  Spillway  Adequacy. 

The  spillway  and  dam  are  capable  of  passing  and/or 
containing  the  runoff  resulting  from  a storm  of  PMF  magnitude. 
This  is  accomplished  solely  by  the  primary  spillway  (Bays  4, 

5,  and  6)  and  without  the  additional  discharge  capacity 
available  from  the  emergency  spillway  (Bays  1,  2,  and  3). 


15 


As  a result,  the  spillway  system  is  deemed  adequate  assuming 
proper  operation  of  the  radial  gate  system. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 


a.  Embankment. 

1.  Earth-  Rockfill  Section.  The  visual  inspec- 
tion revealed  this  area  to  possess  the  most  serious  defici- 
encies associated  with  the  facility.  These  are,  as  discussed 
in  Section  3.1.b.l,  the  overgrown  slopes,  the  apparent  poor 
quality  riprap  and  quarry  run  fill,  and  the  lack  of  adequate 
drainage  at  the  toe.  Project  specifications  were  not  avail- 
able; consequently,  the  design  requirements  for  the  riprap 
and  quarry  run  rock  are  not  known.  Nevertheless,  there  is 
considerable  slaking  of  the  riprap  on  the  upstream  face  as 
well  as  the  quarry  run  rockfill  on  the  downstream  slope. 

The  owner  is  currently  considering  alternate  solutions  to 
the  riprap  problem.  It  is  not  known  if  the  random  rock 
beneath  the  surface  is  also  degraded  which  would  affect  the 
need  for  necessary  immediate  remedial  action. 

As  for  the  overgrowth,  the  owner  is  aware  of  the  prob- 
lem and  reportedly  plans  to  remove  the  trees  before  winter. 
The  water  at  the  toe  of  the  dam  is  apparently  the  result  of 
surface  runoff  being  impounded  by  the  earth  dike  that 
parallels  the  stream  channel.  Periodically,  the  water 
reportedly  evaporates,  temporarily  drying  the  area. 

Presently,  the  above  conditions  are  considered  undesir- 
able but  do  not  appear  to  present  an  immediate  threat  to  the 
stability  of  the  structure. 

2.  Non-Overflow  Concrete  Section.  Based  on  the 
visual  inspection,  this  portion  of  the  facility  appears  to 
be  well  designed,  stable,  and  presently  in  good  condition. 

b.  Appurtenant  Structures.  The  appurtenances  of  this 
facility,  including  both  the  primary  and  emergency  spillway, 
and  the  low  discharge  tunnel,  appear  to  be  in  good  condition. 
A complete  evaluation  of  their  overall  structural  integrity 
is  not  possible  without  first  hand  observation  of  the 
associated  mechanisms  in  operation.  However,  based  on  the 
general  appearance  of  the  appurtenances,  no  structural 
deficiencies  are  apparent.  The  July  1977,  flood  caused 
significant  damage  to  the  area  just  downstream  of  the 
emergency  spillway.  Conversations  with  the  owner's  represen- 
tative indicates  that  provisions  to  repair  the  damage  are 
presently  under  consideration  and  that  corrective  work 
should  commence  by  September  1978. 


6. 2  Design  and  Construction  Techniques. 

The  design  reports  and  information  received  from 
PennDER  and  the  Pennsylvania  Electric  Company  indicate  the 
facility  has  been  adequately  designed  in  conformance  with 
accepted  modern  engineering  practice.  Additional  informa- 
tion in  the  form  of  "revised"  design  drawings,  construction 
photographs,  and  reports  reinforce  our  opinion  that  the 
structure  is  stable  in  both  concept  and  construction. 


6. 3  Past  Performance. 

The  facility  has  survived  the  storm  which  resulted  in 
the  Johnstown  flood  on  July  1977.  Available  records  indi- 
cate the  facility  performed  as  designed  throughout  its 
short  history. 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1 and  it 
is  thought  that  the  static  stability  is  sufficient  to 
withstand  minor  earthquake  induced  dynamic  forces.  However, 
no  calculations,  investigations,  etc.,  were  performed  to 
confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment. 

a*  Safety.  The  visual  inspection,  operational 
history,  and  available  engineering  data  suggest  that  certain 
conditions  at  the  facility  require  further  study  while 
others  require  immediate  attention.  Conversations  with  the 
owner's  representative  indicate  that  the  owner  is  knowledge- 
able of  the  deficiencies  at  the  facility.  Furthermore,  the 
owner  appears  to  possess  a positive  attitude  relative  to 
their  resolution.  The  overall  condition  of  the  facility  is 
considered  good. 

Hydraulic  and  hydrologic  calculations  indicate  that  the 
spillway  is  capable  of  passing  and/or  storing  the  flow 
resulting  from  a storm  of  PMF  intensity  and  consequently  the 
spillway  capacity  can  be  considered  adequate. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  an  accurate  assessment  of  the 
facility. 

c.  Urgency.  It  is  suggested  that  the  recommendations 
listed  below  be  implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  An 
investigation  (refer  to  Section  7.2)  of  the  durability 
and/or  suitability  of  the  riprap  and  quarry  run  rockfill  is 
considered  necessary. 


7 . 2 Recommendations/Remedial  Measures . 

It  is  recommended  that: 

a.  The  owner  investigate  the  physical  characteristics 
of  the  riprap  and  quarry  run  rockfill.  Conclusions  relative 
to  its  suitability  should  be  developed  and  remedial  action 
implemented,  if  necessary. 

b.  Positive  drainage  be  provided  to  eliminate  the 
ponding  condition  along  the  downstream  toe  of  the  earth- 
rockfill  portion  of  the  embankment. 

c.  The  owner  immediately  remove  the  overgrowth  visible 
on  both  sides  of  the  earth-  rockfill  embankment. 

d.  The  owner  implement  remedial  measures  to  repair 
damage  to  the  right  abutment  (emergency  spillway  outlet) . 
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e.  The  owner  formalize  a regular  maintenance  program. 

f.  The  owner  develop  a warning  system  that  will  pro- 
vide for  the  safe  evacuation  of  all  downstream  inhabitants 
in  the  event  of  an  inordinantly  heavy  rainfall. 

g.  The  facility  be  inspected  on  a periodic  basis  by 
a registered  professional  engineer  to  check  for  deleterious 
conditions  which  might  develop. 
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APPENDIX  A 


CHECK  LIST  - ENGINEERING  DATA 


4 


CHECK  LIST  NAME  OF  DAM  Tw°  L^-c^  Creek 

ENGINEERING  DATA 


A 


RAINFALL/RESERVOIR  RECORDS 

Reservoir  levels  are  monitored  continuously  and  recorded  at  the  facility.  Rainfall  records 
are  compiled  at  the  Homer  City  Generating  Station.  Reports  are  available  from  Penelec. 
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Available  from  Penelec 
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NDI#  PA-285 

CHECK  LIST  ID  » PennDER  32-75 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  1 

ELEVATION 

ELEVATION 

\REA  CHARACTERISTICS:  74  square  miles  — . — 

TOP  NORMAL  POOL  (STORAGE  CAPACITY):  lien  (1  fi.  ?QQ  

TOP  FT.OOD  CONTROL  POOL  (STORAGE  CAPACITY):  1184.5  (16,700 

acre-feet) 

ELEVATION 

MAXIMUM  DESIGN  POOL:  1185  (17.000  acre-feet) 

ELEVATION 

TOP  DAM:  1195  (21.000  acre-feet) 

SPILLWAY  DATA: 

a. 

Crest  Elevation  (orimarv)  1151;  (emergency)  1184.5 

b. 

Type  (primary  and  emergency)  concrete  ogee-shaped  weirs 

c. 

Weir  Length  (primary)  90  feet;  (emeraencv)  102  feet 

d. 

Channel  Length  Not  applicable. 

e. 

Location  Spillover  riqht  abutment 

* 

f. 

Number  and  Tvne  of  Gates  3 mechanical  radial  tainter 

gates 

OUTLET  WORKS: 

a. 

Type  12  by  14  foot  concrete  box-culvert 

b. 

Location  i unction  of  the  earth  embankment  with  the 

concrete 

c.  Entrance  dara  1107.5 

d.  Exit  Inverts 1105 

e.  Emergency  Draindown  Facilities  low  level  release  (see  Figure  9) 

HYDROMETEOROLOGICAL  GAGES : 

a.  Type  Rain  gage 

b.  Location  Homer  City  Generating  Station 

c.  Records  daily  records  available  from  Penelec 

MAXIMUM  non-damaging  discharge:  Specific  data  not  available. 
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APPENDIX  B 

CHECK  LIST  - VISUAL  INSPECTION 


* 


CHECK  LIST 
VISUAL  INSPECTION 


RIPRAP  FAILURES 

Much  of  the  riprap  and  rockfill  zone  on  the  upstream  slope  has  deteriorated  and  appears  to  be 
composed  primarily  of  non-durable  siltstones  and  silty  shales. 


No  drains  were  observed  through  the  earth  porticji  of  the  embankment. 


EMERGENCY  GATE 

The  dam  is  provided  with  a reservoir  drawdown  system  that  is  apparently  controlled  with  gates 
located  at  the  discharge  end  of  the  discharge  tunnel. 
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BRIDGE  AI.’D  PIERS 

The  dam  crest  is  designed  to  be  used  as  a serviceway  which  spans  all  6 spillway  bays.  The 
elevation  of  the  underside  of  the  serviceway  is  1191.36  while  the  elevation  of  the  top  of 
dam  is  1195. 
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PHOTOGRAPH  5 View  of  the  reservoir  area  showing  the  wooded  slopes  surrounding 
the  reservoir. 


PHOTOGRAPH  9 Close-up  view  of  materials  comprising  the  downstream  face  of  the 
earth  section  of  Two  Lick  Creek  Dam. 


1 


p 

« 

•p 

C 0) 

id  0) 

•p  x: 

3 x: 

■p 

p 

>1-0 

<u 

O QJ  0) 

x:  4-t 

C C -p 

E-*  0 

QJ  O O 

o>-p  z 

X 

p -p 

• c 

QJ  G 

E nJ 

£ Q)  • 

id  xi 

QJ  g -O 

Q 

G 

-P 

QJ  QJ  3 

M 4-1 

x:  x:  o 

0)  0J  • 

-p  -p  p 

T>  O' 

P iP 

44  X 

C_1  QJ  <H 

o x:  o • 

x: 

-P  id  H 

x -p  x: 

-p  p xi  3 

o a 

QJ  Id  T3 

■P  01  tfl 

Ip  0)  -P 

►3  id  p 

•P  4-1  <U 

O' 

3 TJ  QJ  x: 

O (0  0 

O G rP  -P 

3 <U  -P 

(d 

E-i  > o 

QJ  Q)  4-1 

p x: 

x:  p x:  o 

4-1  0)  CU 

■P  QJ  -P 

o oi 

■P  e 

qj 

-p  <d  c B 

qj  x:  <u 

(d  3 -p  <u 

o o oi 

p 

■P  -P  — 

,p  U-l  C -P 

x: 

aj  o qj  oi 

QJ  3 E 

g oj  c 

x:  !3 

CH  0)  3 

•p  oi-a 

(d  O O 

X 

X O QJ  'O 

-p  -p  qj 

o axi 

id  T3  X3 

-p 

•P 

X QJ  £3  01 

P C 

O XX  <d  3 

<u  a)  4-1 

O El  CJ  -IP 

■p  x:  o 

P 

id  -P 

x:  >i 

3 p e 

QJ  • CU  QJ 

(0  m 

X — nJP 

O'  0J  <U 

u-o  pp 

G P 

c o>  <d 

•P  C -P 

C 3 O > 

T3  Id  to 

•P  O -P 

G G 

p O Q) 

<d  >1  3 

c o>x:  x: 

-P  XI  0 

o oj  cu-p 

m 13 

•p  p 

XJ 

01  O 01  44 

QJ  a>  -P 

O 44  3 O 

x:  'a  oi 

P o 

-P  C 3 

QJ  -P  P 

3 -n 

>1  > 0) 

4-1  O 

44  Id  QJ  4-> 

o cu  e 

O 3 P o 

£ <3 

ip  Cu  id 

3 -P  0) 

3 Ip  p 

0)  P 

aj  -p  qj  id 

•P  01  -P 

•p  cux:  xi 

> -P  0) 

> 01  4->  O 

o 

H 

H 

rH 

S3 

SB 

cu 

1 

CU 

2 

8 

E-t 

8 

H 

o 

O 

SB 

as 

cu 

cu 

PHTOGRAPH  12  View  of  erosion  damage  at  the  intersection  of  the  emergency  spillway 
and  the  rock  abutment.  A coal  seam  was  eroded  out  in  this  area. 
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APPENDIX  E 
GEOLOGY 


GEOLOGY 


Two  Lick  Creek  Dam  is  located  in  the  eastern  portion  of 
the  Appalachian  Plateau  Physiographic  Province. 

Soils  in  the  vicinity  of  the  dam  are  principally  allu- 
vial and  colluvial.  The  alluvial  soils  occupy  the  flood- 
plain  of  Two  Lick  Creek  and  are  sometimes  intermixed  with 
colluvial  soils  which  moved  down  the  steep  sided  slopes 
characteristic  of  this  valley.  The  thicknesses  of  the 
alluvial  materials  varied  from  0 to  20  feet  and  the  collu- 
vium had  a thickness  range  of  3 to  15  feet.  Within  the 
dam's  substantial  drainage  area,  the  majority  of  soils  are 
residual  and  have  overburden  thicknesses  from  2 to  20  feet. 

Stratigraphically , the  bedrock  beneath  the  dam  site 
consists  of  strata  from  the  lower  portion  of  the  Allegheny 
Group  of  Pennsylvanian  age.  This  sequence  is  composed 
chiefly  of  sandstone  with  some  shale,  siltstone,  and  coal. 
Rocks  within  the  dam's  watershed  are  all  Pennsylvanian  age 
and  include  strata  from  the  Conemaugh  Formation  and  the 
Allegheny  and  Pottsville  Groups.  The  extent  of  mining  at 
the  dam  site  was  limited  to  two  small  country  bank  opera- 
tions in  the  Lower  Kittanning  coal  upstream  of  the  dam. 
Numerous  mining  operations  occur  within  the  drainage  area  of 
the  dam  and  are  chiefly  strip  mines. 

The  dam  site  is  located  on  the  west  limb  of  the  north- 
east trending  Chestnut  Ridge  anticline.  The  rocks  are 
nearly  flat  lying  with  minor  dip  to  the  northwest.  One 
fault  was  located  upstream  of  the  dam  during  investigations 
prior  to  dam  construction.  A maximum  vertical  displacement 
of  10  feet  was  estimated  for  the  fault.  No  major  shear  zone 
was  associated  with  this  fault  and  no  subsurface  faulting 
was  disclosed  by  the  drilling  investigation. 
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